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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a semiconductor integrated 
circuit which is not only enhanced in number of pins, lessened in size, 
weight and thickness but also enhanced In mounting stability by a 
method, wherein the outer terminals of a semiconductor chip are 
arranged on the periphery of the semiconductor chip, and bump 
electrodes are arranged in two rows on the periphery of a region 
located outside the semiconductor chip. 

SOLUTION: Bonding pads 7 are arranged as a square along the 
periphery of a semiconductor chip 1. A flexible board 2 is composed of a 
tape 8 and a wiring 10, bonded to the tape 8 through the intermediary of 
adhesive material 9. A solder resist 3 is formed on the main surface of 
the wiring 10, excluding a part where solder bumps 4 are connected to 
the bump lands 12 of the wiring 10 through the opening provided to the 
solder resist 3, so as to protect the exposed part of the wiring 10. The 
solder bumps 4 are arranged in two rows in an outer region outside the 
periphery of the semiconductor chip 1, so as to be separated from each 
other by a distance of 0.5mm. A reinforcing frame 5 is bonded with an 
adhesive agent 1 3. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 Thifdocument has been translated by computer. So the translation may not reflect the ongmal prec.sely. 
2.+*+* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Claim 1] The lead section of wiring formed in the. wiring substrate is electrically connected to the external 
em,inal on the principal plane of a semiconductor chip. And it is semiconductor integrated c.rcu,t ecu.pment 
maTto come Metrically to connect with a bump electrode the land of wiring formed ,n sa.d w.nng substrata 
The external terminal of said semiconductor chip is arranged to the periphery of sa.d sem.conductor ch.p. Sa.d 
bu^p dectrode connected to the external terminal of said semiconductor chip through ^^^^ ^'^ . . 

S substrate is arranged in two trains around an outside [ periphery / of said sem.conductor ch.p ] f^eld^And 
TrTioonductor integrated circuit equipment characterized by making it come to arrange a '^f^'^-^lTjoZTof 
in the rear face of said wiring substrate to the extension part to the circumference [ from- / near the penpherv of 

Saimt~— ^ integrated circuit equipment which is semiconductor integrated circuit equipment 
according to claim 1 . and is characterized by said bump electrode making it come to arrange mutual spac.ng .n 

IcZ ai^Tis semiconductor integrated circuit equipment which is semiconductor integrated circuit equipment 
according to claim 1. and is characterized by making it come to form said reinforcement member .n heat 

fciit'^^^^^^^^^ 

which is semiconductor integrated circuit equipment according to claim 1 . and should be arranged .n the four 
comers of said bump electrodes, or making it come through wiring to connect ,t w.th other bump electrodes. 
[Claim 5] The lead section of wiring formed in the wiring substrate is electrically connected to the external 
terminal on the principal plane of a semiconductor chip. And it is semiconductor inte^ated c.rcurt equ.pment 
mal to come dectrically to connect wrth a bump electrode the land of wiring formed .n sa.d w.nng substrate _ 
The exterr^al terminal of said semiconductor chip is arranged to the periphery of sa.d sem.conductor ch.p. Sa.d 
bump electrode connected to the external terminal of said semiconductor chip through w.nng formed -'^ 
wiring substrate is semiconductorJntegrated circuit equipment^hich;.sAwo:.tr3.ns^^^ 
" V coL to arrange mutual spacing in 0.5mm pitch around an outside [ periphery / of s^ 

[claim 6] The process which connects the lead section of wiring formed in the wiring substrate to^the external 
erminal arranged on the principal plane of a semiconductor chip. The process which cames out the res.n seal of 
the connection part of the external temiinal of said semiconductor chip, and the lead sect.on of sa.d w.nng. The 
process which pastes up a reinforcement member on the extension part to the circumference [ from / near ttie 
periphery of said semiconductor chip ] at the rear face of said wiring substrate. The process wh.ch .s jo.ned to 
the land of said wiring through opening of the insulator layer fomied on the principal plane of sa.d w.nng. and 
forms a bump electrode. The manufacture approach of the semiconductor integrated c.rcuit equ.pment 
characterized by consisting of a process which cuts the substrate base material of sa.d w.nng substrate from the 
periphery of said semicoriductor chip on an outside a little. - 

[Claim 7] The process which pastes up a reinforcement member on the extension part to the c.rcumference 
[ from / near the periphery of the location where a semiconductor chip is beforehand an-anged at the rear face of 
a wiring substrate ]. The process,which connects the lead section of wiring fonned in said wiring substrate to the 
external terminal arranged on the principal plane of said semiconductor chip. The process which cames out the 
resin seal of the connection part of the external tenninal of said semiconductor chip, and the lead secfon of sa.d 
wiring The process which is joined to the land of said wiring through opening of the insulator layer formed on the 
principal plane of said wiring, and fomns a bump electrode. The manufacture approach of the serniconductor- 
integrated circuit equipment characterized by consisting of a process which cuts the substrate base matenal of 
said wiring substrate from the periphery of said semiconductor chip on an outs.de a little. 
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■tea. S3 .ea^ section o. w.n. .... in r;:;^ i^: ^ 

terminal on the principal plane of a sem.conductor c .p^And .t^^s sem,c ^^.^ ^..^^ 3^,3^3,,. 

.ade to come electrically to connect w.th a bump ;^^^7 ^ ^.^^^ 33id semiconductor chip. Said 

The externa, terminal of said semiconductor c^p .s ^^^^Zl^Zp through wiring formed in said 
bump electrode connected to the external term nal of sa>d sem.con 3 ^nd it makes it 

wiring substrate is arranged around an outs.de penp ery ^^^^^^^^ ,,,,,3ion part to the 

come to arrange a reinforcement member rear^-e^^^^^ w g ^^^^ ^^^^^^^^ ^^^^^^^ 

oir-cumference [from / near the ^^^^^^^ ^^''^^^^^ Z inner circumference edge of said 

N train and mutual spacing .s made into P Pf^^' ^^^^^ circuit equipment which .s more than 

rrptriphe^edge^ 

[Claim 9] It is semiconductor integrated c.rcu.t equipment .^i.fo.cement member to a 

Lording to claim 8. and ^e dimension ^-^^f;;--;^^^:^^^^^ .aKing it come below in the 

r ^bstrate base material of said wiHng subs.ate to a 

E^S:;^:— ctorintegratedcirc^.^ 

according to claim 9. and the "^^^^^^^'^^t ran^^^^N^^^^^ characterized by h,aking it come below in the 
periphery edge is more than a dimension of x(N 1 J P, ana v ; 

dimension of xP to form. ..inmpnt which is semiconductor integrated circuit equipment 

arrange mutual spacing in 0.5mm pitch. semiconductor integrated circuit equipment 

«uip™nt .ccorOi.. to -0, .nd '/j; ™ * J ^ and of *• 

been aminEed in said N train on the sama line. ^ semiconductor integrated 

[Oiain,,41>tia,e™c»^uctorint.r^^c.^^^^^^^^^^ - 

tr%'S~"^^^^^^^ - aa«*d of UL-MVO inoiudin. a conn.c»cn pa« 

::dTrc::;>r.or:::i re rjr r ; orcc^. ca-He. ^ a re.n t.. 

resistant resin «ith «*ich are satisfl«l of UL 94V0. semiconductor integrated 

[Claim 16] Semicooductor .terated circu.t oo-^^c * ntllber d said wHng substrate are 

[S7S;tittirct;rproacK o,t.e 7-r;:rr.^«c:— and is 
:::::t^;xrr:rr;=s^^^^^^^^^ 

thermosetting rubber modified epoxy resin. ^^^.^^ integrated circuit equipment characterized by 
[Claim 19] It is the manufacture approach of the semiconductor integrated circuit equipment 
being fire-resistant resin Wrth which .t .s the --"/:;2"if ed epo^^^ is satisfied of UL-94V0. 
..cording to claim 18, and said th ermosetting rubber modified epoxy ^ 

[Translation done.] 



* NOTICES* -u. f or,w 
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2 **** shows the word which can not be translated. 
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2 **** shows tne wur u w. ..v.. 

s'ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 




[Dfetailed Description of the Invention] . . ^ 

/portable talephon. and » handicap Wa personal e^ otait aguipn.«.t can r.al.ze 

Z^hapeH*.. ana hi^ n,oun*. "^^"ZZ^tZT^"^ to an e«ec«ve techniaua w«h 

:r:i:s:rn^?rrarirrr..— ^ 

E».cn...PHor^.r.c...ar....— ^^^^ 

:3t:^:^rr:=r7pr=^ 

eraonal computer. '^"■"rTl^rZt^ZI^^'^ '< ^^•^ " 
role of «.e device op«^d ,nd,wioaU,. '^^'^^^J^^ «,ong fcrfter. . ' „„ 

„iB, arrival of full-scale muttned.a age ftat ^ » ,,„ie„tator chip and »e formatton of many ^ 

=c:rrp;r:=:™r^^^^^^^ 
r;::rrp::c^-r^-- 

also becoming difficult quickly with this. ... „f this area, and a high density package propose in recent 
[0004] then, a semiconductor chip, the -P^^^*^"^ oN CONPONENTS. PACKAGING. AND „ 

years - having - - '^f ^T^^^^^^ 4 and NOVEMBER 1994 "TBGA Package Technology 

'manufacturing TECHNOLOGY [^^l^J^^^^l^^^^^ Qrid A.ay) indicated by reference etc. .s 
P564-P568 etc. - the package technique of TBGA n ape D 

-'ZZ,^^:^ alecrode-b, ^^^Jf^^':Z-^Zll TAB (Tape A>n««Ud Bonding for *= 
called fatv^r-circumference pad »here use ^^^'^^^.^^ ,Hlp, and the exlet-al terminal of 

semiconductor chip ] field. 

&s)tobeSolvedby.e — By^ew^ 

examined, the following can be considered -n the abo,e pack^e .^^^^^^ ^^^^ 3 p 

TBGA structure, if the mounting stability to a -^^^'^^ ^^^^ 1.27mm. according to the number of 

electrode is enlarged so that the pitch of a '^"^^^l^f.^^^^^^^^^^^ it is difficult to canvin pocket 
pins of a bu^p electrode, a package ^^^'^''"'^ ^"T^^^^^^ 

devices, such as a portable telephone and ^^-^"^^^^^^^^ package structure of a fan-out- ■ 

[0007] Then, the purpose of this invention is m the =° . „t ^hich can realize optimal package 
inference pad to offer the and high mounting stability, and i^ 

fr;rerr:t^..os.^ 



.5- 



ToOoT're'^^her purposes and the new description will become clear from description and the accompanying 
drawing of this specification along [ said ] this invention. 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 

'Z^Z^^^ circuit equipment of this invention lead section which is the end side of 
wiring fl^edTn t^e wiring substrate Namely, the.external terminal on the principal plane of a sem.conductor ch p. 
rt rwhatT appiLd to the semiconductor integrated circuit equipment made to come electrically to connect w.th 
a u^p el c^ode the land which is an other end side. Arrange the external terminal of a se~duc or ch.p to 
the periphery of a semiconductor chip, and the bump electrode connected to the external term.nal of a 
rmicoTductor chip through wiring fom,ed in the wiring substrate is arranged in two trains around an outs.de 

"he "^of a semiconductor chip ] field. And it considers as the structure of making it com.ng to arrange a 
reinforcement member into the extension part to the circumference [ from / near the penphery of a 
semiconductor chip] to the rear face of a wiring substrate. 

moTa] A bump electrode arranges mutual spacing in 0.5mm pitch, or a reinforcement member .s made to form .n 
heat dissipation structure, or especially the bump electrode that should be arranged .n the four corners of^e 
bump lllcCes in the structure of this semiconductor integrated circuH: equipment is not arranged, or .t .s made 
to connect it to other bump electrodes through wiring. 4.u„ .=+„,rtiirp 

[0013] Moreover, other semiconductor integrated circuit equipments of this invention are made into ti^e stmcture 
TarlnZl Z external terminal of a semiconductor chip to the periphery of a semiconductor chip, being ^o 
^a^^o ^e dr^^^ of an outside [ periphery / of a semiconductor chip ] field about the bump electrode 

rrneld to the external terminal of a semiconductor chip through wiring formed in the w.nng substrate, and- 
making it coming to arrange mutual spacing in 0.5mm pitch. , . ./ ■ *„fthic 

Sou] Furthermore, the manufacture approach of the semiconductor integrated --"'^ t'^TT th Lmal 
nvenion ?he process which connects the lead section of wiring formed in the wiring substrate^to the external 
ter^inal arranged on the principal plane of a semiconductor chip. The process which carries out the res.n seal of 
r o necZ part of th^ external terminal of a semiconductor chip, and the lead —^^^ J^^^^^^^^^^^ 
which pastes up a reinforcement member on the extension part to the circumference [fi-om / "^^'-.^^^/J^';^'^ 
Tf a semiconductor chip ] at the rear face of a wiring substrate. It consists of a process which is joined to the 
^nd of win^g trough opening of the insulator layer formed on the principal plane of winng. and forms a bump 
electrode and a process which cuts the substrate base material of a wiring substrate fi-om the periphery of a 

semiconductor chip on an outside a little. , 
0015] Moreover..the manufactura.approach-of other .semicorvductor.integrated c.^^ 

nvention The process which pastes, up a reinforcement member on the extension ^part^o the ^^^^^^ 
from / near ^le periphery of the location where a semiconductor chip is arranged at the rear face of a winng 
suts'l ] beforehand is performed. Then, the process which connects the lead section of-w.nng formed in the 
^tHubstLt to the external terminal arranged on the principal plane of a semiconductor chip The Process 
wh cJ carries out the resin seal of the connection part of the external terminal of a sem.conductor chip, and the 
read seron of wiring. It is made to perform the process which is joined to the land of w.r.ng through open.ng^of 
^e insulator layer fomied on the principal plane of wiring, and forms a bump electrode, and the process which 
TutJ the subs^ate base material of a wiring substrate from the periphery of a semiconductor chip on an outside a 

■ mm 6] Therefore, according to the above mentioned semiconductor integrated circuit equipment and its 

manufacture app oach In the so-called TBGA package structure of a fan-out-circumference pad T^e number of 
ZtZLZe of a bump electrode is lessened by arran^ng a bump electrode in two trains on the outskirts. 
TeadTg about of wiring on the wiring substrate which connects a bump electrode and the external terminal of a 
semtonductor chip can be made easy, and a wire length can be made into the shortest also w.th wiring on he 
mounting substrate with which this package is mounted further, leading about can be made easy and a wire length 

Soi7] Fu2rm":".'by arranging a reinforcement member to a part for the fiesh-side surface part of the wiring 
substi-ate except a semiconductor chip, this reinforcement member can protect Jd^e curvature of a -ring _ 
substrate, height dispersion of a bump electrode can be suppressed, and the surface smoothness of a package 
can be raised. 
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can be raised. ' . . , x • • ^ nace tn the bumo inter-electrode of the inner 

[0020] Moreover, since what is .eoe.serv is just to let w.ng o^ "JJ^^J;*: °,Te four oomers, or oonnectins 

nre^trroftr^rr^^^^^^^ 

— ^e7S;::r;frot:ir= 

rr^in-sHepeHzin. en. ..e Ki^ — s.e.i«^ « » ™~rS^ ,„.„,e e .u.P 

iSo:et7»::r:rs:=:sti'r;r^^^^^^ 
:::rzrit""rro:r^^^^^^^^ 

edge of a wiring substrate to form. r^^inforcement member to a periphery edge is 

- tension -. t^^^^^^^^^^^ .„er 

-r.~;rs::i:t:^s.Jate^^^^^^ 

di^nsion of P still n,or. pref^^ly. end (N*1) * -s '° ^^''J'/"^^, „° „ 5„„ pitch, or Arrange e 
[0024] Specificll, arrange e bump elecb-d. .n t„. ^^"^'^^^^IZ pitch. >n this case Or the 

bump electrd. b, the tnple. ro». and it is n^de to ,„ a penphen. edfo, It 

— , penph.^ wNch have been arranged in I'^^J";:^,^^ ,,„.,„,^. ! . 
[0025] -nierefore. according to other above mentioned semiconductor •^^J^"^^^^^^^ „^ , 
Standardizing the dimension ofthe ' 
.Wring substrate, the cun,ature of a »,nng -^^V^^^^^^^^^^.i^^^^ ^^..< 

-ilitd-^r^i^r^reiz^^^^ 

secured. .', * u:« »MH-h uv/hirh a class differs from a dimension etc. by using in 

[0026] Furthermore, since the semiconductor ch.p wrth ^^^''^'^ 7^!= ^e carried, while aiming at 

^n^frrorromrror:^^^^^^^^ 

ro^^S.spe.el..ed^^^^^^^^ 

rc:rrrjZpirJe:t:deLensicn a3^.^ 
rss*irar:::re:ra=^^^^^^ 

semiconductor chip can be aimed at further. Him^n.;lon of x(N-1 ) P and the dimension of a 

reinforcement member is formed below wixn p,„eciailv while being able to improve a surroundings 

rp~r:rrr:rc:n;r7.r,ead^r:f.Hngjchc 

rrpTp::™ ^djl :f rrmiccndlctor chip .o «.e peri^e. edge of a wiring substrate becomes 



easy to radiate heat, the heat dissipation nature of a package can be raised. 

[0030] Thereby the TBGA package structure called the fan-out-circumferenoe pad in which reservation of the 
surface smoothness of a package, reduction of cost and improvement in the versatility of a semiconductor chip 
are possible is realizable by standardizing especially the dimension of a reinforcement member also to small L of 
the package accompanying the formation of many pins of a semiconductor chip ], a light weight, and th.n-shape- 

[0031] Furthermore, other semiconductor integrated circuit equipment and its manufacture approach of this 
invention use fire-resistant resin for the resin which closes the connection part of the external terminal of a 
semiconductor chip, and the lead section of wiring. Furthermore, fire-resistant resin is used for the binder on 
which a reinforcement member and a wiring substrate are pasted up. 

[0032] thereby — a package — small and a light weight ~ while thin-shape-izing. the high semiconductor 
integrated circuit equipment and its manufacture approach of safety can be offered. 

[0033] Furthermore, other semiconductor integrated circuit equipment and its manufacture approach of this 
invention use a thermosetting rubber modified epoxy resin for the binder on which a reinforcement member and a 
wiring substrate are pasted up. 

[0034] While the yield of the adhesion process of the reinforcement member to a wiring substrate top improves 
and mass-production stability is secured by this, the surface smoothness of a package is securable. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based 
on a drawing. In addition, in the complete diagram for explaining the gestalt of operation, what has the same 
function attaches the same sign, and explanation of the repeat is omitted. _ 
[0036] (Gestalt 1 of operation) The top view showing the semiconductor integrated circuit equipment whose 
drawing 1 is the gestalt 1 of operation of this invention, a sectional view [ in / in drawing 2 / the IHI' cutting 
plane line of drawing 1 ], the top view in which drawing 3 shows the fundamental concept of a wiring substrate, 
the flow Fig. in which drawing 4 shows like the assembler of semiconductor integrated circuit equipment, and 
drawing 5 are the top views showing some wiring substrates in front of a cutting process. 

[0037] First, drawing 1 and drawing 2 explain the configuration of the semiconductor integrated circuit equipment 

of the gestalt 1 of this operation. , xu 

[0038] The semiconductor integrated circuit equipment of the gestalt 1 of this operation For example, the 
semiconductor chip 1 with which it considered as the semiconductor package of the TBGA structiire of 152 pins, 
and two or more bonding pads were formed on the principal plane, The flexible wiring substrate 2 (wiring 
substrate) with which wiring to which an end is connected to the bonding pad of a semiconductor chip 1 was 
formed The solder resist 3 (insulator layer) formed on the principal plane of the flexible wiring substrate 2, With 
_the solder bump:4.(bump.electrode)-:who..isJorjTied on-the. principal plana^f solde - 
the other end of wiring through opening.ofthis .solder resist 3; It consists of reinforcement frames 5 

(reinforcement member) arranged on the rear face of the flexible wiring substrate 2, and has the package 
structure where a part for the bonding area of a semiconductor chip 1 was covered with closure resin 6. 
[0039] A semiconductor chip 1 is made into the shape of a flat-surface square for example, by circumference pad 
structure, and along with the periphery of a semiconductor chip 1 , two or more bonding pads 7 (external terminal) 
are arranged in. in the shape of a square, and it is formed. Predetermined integrated circuits, such as a store 
circuit and a logical circuit, are formed on semi-conductor substrates, such as a silicon single crystal, and the 
bonding pad 7 which consists of ingredients, such as aluminum, as an external terminal of these integrated circuits 
is formed on the principal plane of a semiconductor chip 1 at this semiconductor chip 1 . 

[0040] The flexible wiring substrate 2 consists of a tape 8 (substrate base material) used as the base material of 
this flexible wiring substrate 2, and wiring 10 pasted up through a binder 9 on the principal plane of this tape 8, 
and the center section of this flexible wiring substrate 2 is a bigger configuration than a semiconductor chip 1, 
and opening of it is carried out so that the principal plane of this semiconductor chip 1 may be exposed. The inner 
lead 1 1 (lead section) of the end of the wiring 10 which constitutes this flexible wiring substrate 2 is connected to 
the bonding pad 7 of a semiconductor chip 1 , and the bump land 1 2 (land) of the other end is connected to the 

solder bump 4. r • • -n * * ^ 

[0041] As the wiring 10 of this flexible wiring substrate 2 is shown in drawing 3 (the case of 56 pins is illustrated 
that leading about of wiring 10 becomes clear) Wiring 10 is taken about, respectively from the bump land 12 
arranged by the shape of a square at two trains of inner circumference and a periphery to an inner lead 1 1 . It lets 
only two places (A section) of the wiring 10 of two pass between the bump lands 12 of inner circumference about 
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resin, and ingredients, such as Cu, are used Tor wiring . v • u i 4-^ th^ front face and rear face of a core 

p,rt o, ^ inner l.ad „ =f this wirin. . 0 1 to in^.d.enU ^''f'l;;;;' ^^^ ^:^',^^ ce of thi. ni*e, 
„,.tori=l is formed, and Au plating layer »hich consists of ^J^-ZT^-n^ic.or^i^ plating layer 

pi;«ng layer Is fo^ed «,*er. example. '7 ^'^^^'.^Xl^tfto oTIout 35 ^icr^eUrs, 

of soldsr rosist 3 is formed in ,5 '^^"^^^'^^/^Z^ZJ^Z 10 whici, oonslsts of ingr.dionts, such 

siae w«a& 1+ u^o f 1^0 TRf^A nackaffe structure where the solder bump 4 IS caneo 

rperiphery / of a semiconductor chip 1 ] field, by be'™ fonned as a packag. app.aranoo of the flat surface 

TetxTble wig su^^^^^^^ 2 wit^ which the wiring 10 which has an inner lead 1 1 and the bump 'an^ 12 -s 

■ + I Kx, rAc^kt like a TAB tape using a photograph technique on the tape 8 which consists or 

z:::;!::::^^^^^^^ wLg ms. ...r ... 1 1 is .so in^ded) e.... ...... .... 

it by performing plating processing of nickel and Au to that front face further ^ 
rO051] First in the lead bonding process of an inner lead 1 1 . alignment .s perfornied so that the relative position 
[0051J First in 'ea ^^^^^^^^ 2 by which sequential supply is 

::"from IfllZ: :::.Z wound around the reel, and the bonding pad 7 of a semiconductor 

chip 1 may be in agreement. 



[0052] And an inner lead 1 1 is struck and taken down on the bonding pad 7 of a semiconductor chip 1, making it 
deform in the shape of serpentine with a bonding tool, as shown in the cross section of drawing 2 , for example, 
connection between an inner lead 1 1 and a bonding pad 7 is made by technique, such as ultrasonic 
thermocompression bonding, (step 401). 

[0053] Then, in a resin seal process, closure resin 6, such as an epoxy resin, is applied to the lead bonding part of 
the bonding pad 7 of a semiconductor chip 1 , and the inner lead 1 1 of the wiring 1 0 of the flexible wiring substrate 
2 from a dispenser 15, the resin seal of the joint of a semiconductor chip 1 and the flexible wiring substrate 2 is 
caVried out to it, and dependability is raised to it (step 402). 

[0054] In order to raise dependability, the fire-resistant epoxy resin which added bromine (Br), antimony (Sb). or 
its. both is used as closure resin 6. Even if it generates heat locally by the latch rise of the device in a 
semiconductor integrated circuit component etc.. by closing with flame retardant resin, it is possible to prevent 
the spread of a fire. 

[0055] Then, in the attachment process of the reinforcement frame 5, after sticking a binder 1 3 on the rear face 
of the reinforcement frame 5 (step 403), the reinforcement frame 5 is stuck on the rear face of the tape 8 of the 
flexible wiring substrate 2 through this binder 1 3 (step 404). 

[0056] In addition, at the attachment process of the reinforcement frame 5, a binder 1 3 may be attached to the 
flexible wiring substrate 2, and the reinforcement frame 5 may be stuck on this. Moreover, thermosetting resin, 
thermoplastics, and adhesive resin are used for a binder 13. and there are spreading, printing, and film attachment 
in the formation approach. Adhesion in ordinary temperature is possible for adhesive resin. Correction of poor 
attachment is possible for thermoplastics. However, the thermosetting resin which was excellent in thermal 
resistance since it passed through several high temperature processing by solder ball formation, mounting to a 
substrate, etc. after attachment is desirable, and the stability of reinforcement being stabilized after the adhesive 
reservation at the time of attachment and attachment, and a crack not occurring further, to rubber denaturation 
EPOSHIKI resin is desirable. Moreover, the film attachment from reservation of surface smoothness and 
prevention of the flash of a binder 1 3 is desirable. 

[0057] Furthermore, in the solder bump's 4 bump attachment process, solder resist 3 is formed on the principal 
plane of the wiring 10 of the flexible wiring substrate 2. the exposed part of wiring 10 is protected electrically and 
opening is formed in the location of the bump land 1 2 of the wiring 1 0 of this solder resist 3 after that 
[0058] And the solder ball 14 is joined to the bump land 12 of the wiring 10 of the corresponding flexible wiring 
substrate 2 through opening of this solder resist 3 using flux, and the solder bump 4 is formed (step 405). 
[0059] In this bump attachment process, it is possible to station the solder bump 4 in 0.5mm pitch corresponding 
to the formation of a ♦* pitch by formation of the solder resist 3 formed on wiring 10. improvement in opening 
precision, improvement in patterning in wiring formation of the flexible wiring substrate 2 and etching precision. 

[0060] As it is the phase which the lead bonding process of an.inner lead 1 1 so far. the resin seal. process by 
closure resin 6. the attachment process of the reinforcement frame 5. and the solder bump's 4 bump attachment 
process ended, for example, is shown in drawing 5 , a semiconductor chip 1 will be in the condition that bonding 
was carried out at the flexible wiring substrate 2. 

[0061] In addition, in drawing 5 , a test pad for a sprocket hole to show the case of 56 pins to an example that 
leading about of wiring 1 0 becomes clear, show the part equivalent to a part for the piece of a semiconductor 
package in the tape-like flexible wiring substrate 2 wound around the reel, and for 1 6 send out the flexible wiring 
substrate 2 and 17 to measure an electrical property and 18 are outer lead apertures. 

[0062] Then, in the tape cutting process of the flexible wiring substrate 2. on an outside, the periphery edge of a 
tape 8 is cut a little fi-om the periphery section of a semiconductor chip 1 . for example, the package appearance 
of the flat-surface square whose one side is 1 1 mm is formed (step 406). 

[0063] Finally, it completes like the assembler of the semiconductor package of the gestalt 1 of this operation 
through sorting and a mari<ing process (step 407). In addition, it may set like the assembler of this semiconductor 
package, and reverse is sufficient as the bump attachment process of step 405, and the tape cutting process of 
step 406. 

[0064] Thereby, in the case of the gestalt 1 of this operation, the semiconductor package structure of TBGA 
called the fan-out-circumference pad structure where a bonding pad 7 arranges to the periphery of a 
semiconductor chip 1 in the shape of a square, is arranged, and is connected to it through the wiring 10 of the 
flexible wiring substrate 2 from this bonding pad 7 and where are two trains and the solder bump 4 was formed 
around the outside [ periphery / of a semiconductor chip 1 ] field in 0.5mm pitch can be completed. 
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[0065] According to the semiconductor integrated circuit equipment of the gestalt 1 of this operafon. .t sets .n 
he so-called TBGA semiconductor package structure of a far,-out-circumference pad. The solder bump .4 on the 
outskirts therefore..in two trains And while enabling pitchHzation by 0.5mm pitch by .mproyement .n solder 
res St 3 and the formation precision of wiring 1 0 by arranging in 0.5mm pitch The solder bump s 4 number of the 
circumference can be lessened, and leading about of the wiring 10 on the flexible winng substrate 2 can be made 
easy and a wire length can be made into the shortest. ' , .^.u 4.u 4.- 

[0066] Furthermore, in the memory card in which this semiconductor package is -^^^^^'^^'^f J'^^^J^^^^";;^'"^ 
substrate which constitutes this memory card., leading about of wiring can be made easy l.ke the flexible w.nng 
substrate 2, and a wire length can be shortest-ized. ^ . r, -ui • • 

006^ Moreover, by stickingthe reinforcement frame 5 on the rear face of the tape 8 ^'f ^""^ . ^ 

substrate 2. this reinforcement frame 5 can protect the curvature of the flexible w.nng substrate 2. the solder 
bump s 4 height dispersion can be suppressed, and the surface smoothness of a package can be raised. 
[0068] (GesUlt 2 of operation). The sectional view showing the semiconductor integrated circuit equipment whose 
TlZ e is the gestalt 2 of operation of this invention, the sectional view in which dr^ - drav^ show 
S^conductor integrated circuit equipment of a modification, and drawingJO .re flow Figs, in which it .s 
shown like the assembler of semiconductor integrated circuit equipment. : ^ ■ ' 

[0069] The semiconductor integrated circuit equipment of the gestalt 2 of this operation is^made into ^e _ 
semiconductor package of the TBGA structure called the fan-out-clrcumference pad of 152 pins like^the gestalt 
1 oTsaid operation. The differences with the gestalt 1 of said operation are the point formed .n heat dissipation 
structure in order to add a reinforcement member to the reinforcement effectiveness and to give tiie heat 
dissipation effectiveness, and a point of having pasted up this reinforcement member on the rear face of a w.nng 
substrate beforehand in advance.of the assembly of semiconductor integrated circuit equipment 
[0070] Namely, it sets to the semiconductor package of the gestalt 2 of tiiis operation: For example, the 
semiconductor chip l witi, which the bonding pad 7 was formed as shown in drawinfci . tiie flexible w.nng 
substrate 2 (wiring substrate) with which the wiring 10 which has an inner lead 1 1 and the bump land 12 on a tape 
8 was fonned. It consists of solder resist 3 (insulator layer), a solder bump 4 (bump electrode), reinforcement 
frame 5a (reinforcement member), and closure resin 6. and the periphery section of reinforcement frame 5a is 
bent in the shape of L character. ' , a 4.u 

[0071] in addition, about reinforcement frame 5a which is the description of the gestalt 2 of operation As tiie 
periphery section is shown in tiie modification of drawing 7 - di^wio^ else [ in the case of bending in^the shape 
of L character ] like drawing 6 . respectively When making tiie periphery section of 5d of reinforcement frames, 
the inner circumference section, and a core project when bending the periphery section and the inner 
circumference section of reinforcement frame 5c when bending tiie inner circumference section of reinforcement 
frame 5b in the.shape:of.J_.character..and.forming.in.a .concav,e..a«d-fonT,ingJn.a. cresL^ 
consideration of heat.dissipation nature, various defonnation configurations can be. considered like. . . - 
[0072] The semiconductor package constituted as mentioned above can be assembled, based on the process flow 
of drawing 10 . is assembled below, and explains tiie outline of a process. , . , \r ^ 

[0073]lnti-oduction and tiie gestalt 1 of said operation perform tiie attachment process of reinforcement frame 5a 
after tiie resin seal process by closure resin 6 in advance of tiie lead bonding process of an inner lead 11 w.tii tiie 
gestalt 2 of this operation. _ 
[0074] First, in tiie attachment process of tiiis reinforcement frame 5a. after sticking a binder 13 on tiie rear face 
of reinforcement frame 5a (step. 1 001). reinforcement frame 5a is stuck on tiie rear face of tiie.tape 8 of tiie 
flexible wiring substrate 2 through tiiis binder 13 (step 1002). It is supplied where tiie flexible w.nng substrate 2 
witii which tills reinforcement frame 5a was stuck as well as tiie gestalt 1 of said operation is wound around a reel. 
[0075] hencefortii. pass the lead bonding process (step 1003) of an inner lead 1 1. tiie resih seal process (step 
1004) by closure resin 6. tiie solder bump's 4 bump attachment process (step 1005). tiie tape cutting .process 
(step 1006) of the flexible wiring substi-ate 2. sorting, and a marking process (step 1007) as well as tiie gestalt 1 
- of said operation - it completes like tiie assembler of tiie semiconductor package of tiie gestalt 2 of tii.s 

[OoM] Therefore, according to tiie semiconductor integrated circuit equipment of the gestalt 2 of tiiis operation 
in tiie so-called TBGA semiconductor package structure of a fan-out-circumference pad. while enabl.ng ** p.tch 
ization by 0.5mm pitch like the gestalt 1 of said operation, leading about of tiie wiring 10 on tiie flex.ble w.r.ng 
substrate 2 and wiring on a mounting substi-ate can be made easy, and a wire length can be shortest-.zed. 
[0077] Especially, while being able to pi-event tiie curvature of tiie flexible wiring substi-ate 2. being able to 
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suppress the solder bump s 4 height dispersion and being able to raise the surface smoothness of a package by 
forming reinforcement frame 5a in heat dissipation structure in the gestalt 2 of this operation, it can be made 
easy to radiate heat in the heat generated in a semiconductor chip 1. and the heat dissipation nature of a package 
can be raised, 

[0078] Moreover, it can simplify like the assembler from the lead bonding process of the subsequent inner leads 
1 1 to the tape cutting process of the flexible wiring substrate 2 by pasting up reinforcement frame 5a on the rear 
face of the tape 8 of the flexible wiring substrate 2 beforehand. 

[0079] (Gestalt 3 of operation) The top view showing the semiconductor integrated circuit equipment whose 
drawing 1 1 is the gestalt 3 of operation of this invention, and drawing 12 are the top views showing the 
semiconductor integrated circuit equipment of a modification. 

[0080] it be the point which the semiconductor integrated circuit equipment of the gestalt 3 of this operation be 
make into the semiconductor package of the TBGA structure call a fan-out-circumference pad like the gestalt 1 
of said operation , and do not arrange the bump electrode which should be an^ange in the four corners in order 
that the difference with the gestalt 1 of said operation may make leading about of wiring still easier , or be 
connected to other bump electrodes through wiring . 

[0081] That is, in the semiconductor package of the gestalt 3 of this operation, as shown, for example in drawing 
11 . it is the semiconductor package of 136 pins, without forming four solder bumps 4 who should be stationed in 
. each comer among the solder bumps 4 (bump electrode) who should be prepared around a package in two trains. 
[0082] In addition, when leading about of wiring 10 is taken Into consideration, as shown in drawing 12 , what 
connects with other solder bumps 4 for glands through wiring 10, for example is considered as a modification fi-om 
four solder bumps 4 stationed in each corner. 

[0083] Therefore, according to the semiconductor integrated circuit equipment of the gestalt 3 of this operation, 
in the so-called TBGA semiconductor package structure of a fan-out-circumference pad, the curvature of the 
flexible wiring substrate 2 can be prevented like the gestalt 1 of said operation; the solder bump's 4 height 
dispersion can be suppressed, and the surface smoothness of a package can be raised. 

[0084] In the gestalt 3 of this operation, especially by not stationing the solder bump 4 who should be stationed in 
the four corners, or connecting with other solder bumps 4 through wiring 10 Since what is necessary is to let only 
the wiring 10 of one pass among the solder bumps 4 of inner circumference, while enabling ** pitch-ization by 
0.5mm pitch, further, leading about of the wiring 10 on the flexible wiring substrate 2 and wiring on a mounting 
substrate can be made easy, and a wire length can be shortest-ized. - 
[0085] (Gestalt 4 of operation) Drawing 13 is the sectional view showing the semiconductor integrated circuit 
equipment which is the gestalt 4 of operation ,of this invention. 

[0086] The semiconductor integrated circuit equipment of the gestalt 4 of this operation is made into the 

.„,semiconductor.package.:of.-the.TBJGA,st^^^ 

operation, and the difference with the. gestalt 1 of said operation is a point it was made not to arrange a : 
reinforcement member at the rear face of a wiring substrate. 

[0087] That is. in the semiconductor package of the gestalt 4 of this operation, as shown, for example in drawing 
13 , it consists of a flexible wiring substrate 2 (wiring substrate) with which the semiconductor chip t with which 
the bonding pad 7 was formed, and the wiring 10 which has an inner lead 11 and the bump land 12 on a tape 8 
were formed, solder resist 3 (insulator layer), and a solder bump 4 (bump electrode), and has the package 
structure where a part for the bonding area of a semiconductor chip 1 was covered with closure resin 6. 
[0088] Therefore, according to the semiconductor integrated circuit equipment of the gestalt 4 of this operation, 
it sets in the so-called TBGA semiconductor package structure of a fan-out-circumference pad. Although the 
surface smoothness in a package is not fully obtained compared with the gestalt 1 of said operation, while 
enabling ** pitch-ization by 0.5mm pitch like the gestalt 1 of said operation Leading about of the wiring 1 0 on the 
flexible wiring substrate 2 and wiring on a mounting substrate can be made easy, and a wire length can.be 
shortest-ized. . . - ^ . 

[0089] (Gestalt 5 of operation) The sectional view showing the semiconductor integrated circuit equipment whose 
drawing 14 is the gestalt 5 of operation of this invention, the top view where drawing 15 looked at semiconductor 
integrated circuit equipment from the semiconductor chip side, drawing 16 - drawing 20 are the explanatory views 
showing the contents of a signal of a bump electrode. 

[0090] It is the point which standardized the dimension of the reinforcement member which the semiconductor 
integrated circuit equipment of the gestalt 5 of this operation is made into the semiconductor package of the 
TBGA structure called a fan-out-circumference pad like the gestalten 1-4 of said operation , and the difference 
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with the gestalten 1-4 of said operation defines specifications . such as a dimension of a semiconductor package . 

esoeciallv is arranged at a part for the flesh side surface part of a wiring substrate . . ^ . \ ^ 

Si mln trbump electrode is arranged in N train and mutual spacing is made into P p.tch .n standardization 

Inhe dt ension 'of this reinforcement member, it is more than the dimension o^/^'^ ;.^^^^^^^ 

from the inner circumference edge of a reinforcement member to a penphery edge. A"^/;;^.^^^^^^^^^ 

form in within the limits below the dimension of xP. and it forms with the dimension of the minimum x(N 1) P 

thA fff*«;talt 5 of this operation is shown in an example. , i_ ■ 

SoS Namel^ it sets to the semiconductor package of the gesta.t 5 of this operation. For example^as shown in 
the solder bump 4 (bump electrode) Is stationed in two trains around an ou^ide [ ^^-^^^^J L 
Sector chip 1 ] field. And in the structure where the reinforcement frame 5 (reinforcement member) has 
bira" anged the dimension from the inner circumference edge of this reinforcement frame 5 to a peripherv 

ZT. Td t^e w^l^ of face W for the so-called frame part are formed in the rear face of the flexible wiring 

package is seen from a semiconductor chip 1 side, it will become like drawing 15 . . - ■ 
[0093] Concretely, this semiconductor package is formed as the flat-surface square whose dimension L of one 
E ?1 Om.. and a package appearance whose thickness H is about 0.8mm. A ball with a diameter of about 
0 3mm is arranged in 0 5mm pitch at two trains, and the solder bump 4 has become 10.0mm between the solder 
bumos 4 of 9 0mm and peripheries between the solder bumps 4 of inner circumference^ • n .^mm 

0094 Furthermore, the' reinforcement frame 5 which is the description of the gestalt ^ of ~ ^^mm 
n the same width ef face W as the solder bump's 4 pitch P. is formed in the thickness of about O^mm. and is 
Lnged between the center lines of the solder bump 4 stationed at two trains. The dimension I of the 
seronducL chip 1 arranged at opening of this reinforcement frame 5 serves as the semiconductor chip 1 of 
the flat-surface square whose one side is 7.0mm. , 
Soi] Moreover, ^is semiconductor package is formed as packages, such as a microcomputer. and 
ASIC (Application Specific Integrated CircuiO. for example, is mounted in a ^^^^^^^^^^'^ .^."^ . 

semiconductor package of other structures etc.. and is used for pocket devices, such as a portable telephone and 

[oSi^r^^^^^^ 

n this case are explained using drawing 16 - drawing 20 . On the basis of an index comer, a line wnting direction 
is Assigned t^ A-AJ. it assigns ti;;^on of a train to 1-29. respectively. shows the solder bump s 

: pin numbe Tin false, and tTe signal name con-esponding to each pin number shows it to d«n - dl^MO^ • 
In addition, as a microcomputer, it is not limited to this. 

0097] It consists of CPU and ROM/RAM which are not illustrated, various controllers, an interface et<.. and 
Jes i telu^^^^^^^ 

. whom the signal was assigned like-drawing 17 - drawing 20 while connecting mutually with a.32 bits data bus and 

l^^l:T^oZ^e.snous power sources for driving an internal circuitry are supplied to this '^'^^ 
Lugh the solder bump 4, and various control signals, such as an interruption request. -^^^ -'^^^""^^^^^^ 
selection, a chip select, and LCD control, are also inputted or outputted to it In others, the PCMCIA port for PC 
rards the serial port for serial communication, etc. are formed. ^. . ^. 

p;99i Ther:;ore while being able to acquire the same effectiveness as the gestalten 1-4 of said operaton in the 
so-called TBGA semiconductor package structure of a fan-out-circumference pad according to the 

semiconductor integrated circuit equipment of the gestalt 5 of this operation By standardizing especially the 
dimension of the reinforcement frame 5 and forming the width of face for a frame part in the almost same 
dimension as the solder bump s 4 pitch, the curvature of the flexible wiring substrate 2 can be suppressed and the 
surface smoothness of a package can be secured. c ..u i + 

[01 00] Furthermore, by standardizing the width of face of the reinforcement frame 5 in the almost same 
dimension as the solder bump's 4 pitch, since opening of the reinforcement frame 5 becomes large while be ng 
Me to l lt reduction of the cost by common use of the reinforcement frame 5. the semiconductor chip 1 with 
which classes, such as a microcomputer, memory, and ASIC, differ, the semiconductor chip^l with which 
dimensions differ can be carried, and the versatility of a semiconductor chip 1 can be raised. 
[0101] (Gestalt 6 of operation) The sectional view showing the semiconductor integrated circuit equipment whose 
drawing 21 is the gestalt 6 of operation of this invention, and d|M^ are the top views which looked at 
semiconductor integrated circuit" equipment from the semiconductor chip side. 
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' [0102] The semiconductor integrated circuit equipment of the gestalt 6 of this operation is made into the TBGA 
structure called a fan-out-circumference pad like the gestalten 1-5 of said operation, it considers as the 
semiconductor package which standardized the dimension of a reinforcement member like especially the gestalt 5 
of said operation, and the difference with the gestalt 5 of said operation is a point which formed the dimension of 
the standardized reinforcement member with the dimension of x(N+1) P. 

[0103] Namely, it sets to the semiconductor package of the gestalt 6 of this operation. For example, as shown in 
drawing 21 and drawing 22 , the solder bump 4 (bump electrode) is stationed in two trains around an outside 
[ periphery / of a semiconductor chip 1 ] field. And in the structure where the reinforcement frame 5 
(reinforcement member) has been arranged, it is formed in the rear face of the flexible wiring substrate 2 (wiring 
substrate) with the dimension to which the width of face W for a frame part of this reinforcement frame 5 
increased the solder bump's 4 pitch P 3 times. 

[0104] Concretely, this semiconductor package is formed as the flat-surface square whose dimension of one side 
is 15.0mm, and a package appearance whose thickness is about 0.8mm. A ball with a diameter of about 0.3mm is 
g^ranged in 0.5mm pitch at two trains, and the solder bump 4 has become 14,0mm between the solder bumps 4 of 
13.0mm and peripheries between the solder bumps 4 of inner circumference. 

[01 05] Furthermore, the reinforcement frame 5 is 1 .5mm in width of face W which increased the solder bump s 4 
pitch P 3 times, and is formed in the thickness of about 0.2mm. The dimension of the semiconductor chip 1 
arranged at opening of this reinforcement frame 5 serves as the semiconductor chip 1 of the flat-surface square 
whose one side is 7.3mm or 8x7.6mm. 

[0106] Therefore, according to the semiconductor integrated circuit equipment of the gestalt 6 of this operation, 
it sets in the so-called TBGA semiconductor package structure of a fan-out-circumference pad. While being able 
to acquire the same effectiveness as the gestalten 1-4 of said operation, suppressing the curvature of the flexible 
wiring substrate 2 still like the gestalt 5 of said operation and securing the surface smoothness of a package 
Reduction of the cost by common use of the reinforcement frame 5 and improvement in the versatility of a 
semiconductor chip 1 can be enabled. 

[0107] Since the curvature of the flexible wiring substrate 2 can fully be suppressed and opening of the 
reinforcement frame 5 can also be especially enlarged enough in the gestalt 6 of this operation by increasing the 
width of face for a frame part of the reinforcement frame 5 3 times of the solder bump's 4 pitch, reservation of 
the surface smoothness of a package and improvement in the versatility of a semiconductor chip 1 can be 
reconciled. 

[01 08] In addition, in standardization of the dimension of a reinforcement frame 5 like the gestalt 6 of this 
operation, as an alternate long and short dash line shows to drawing 21 . while it is also possible to form by 
dimension W from the inner circumference edge of the tape 8 of the flexible wiring substrate 2 to a periphery 

edge.andbeing--abJeJ:o-JmprjDV.e^a;:SurroundingsJump„of closure^.^^ 

the inner lead 41 which originates in temperature and is generatedxan be eased. : . . ' 

[0109] Moreover, since it is also possible to drawing 21 to form the reinforcement frame 5 for the reinforcement 
frame 5 by dimension W" from the periphery edge of a semiconductor chip 1 to the periphery edge of the flexible 
wiring substrate 2 as a two-dot chain line shows and the heat generated in a semiconductor chip 1 through the 
reinforcement frame 5 In this case becomes easy to radiate heat, the heat dissipation nature of a package can be 
raised. 

[01 10] (Gestalt 7 of operation) The sectional view showing the semiconductor integrated circuit equipment whose 
drawing 23 is the gestalt 7 of operation of this invention, the top view where drawing 24 looked at semiconductor 
integrated circuit equipment from the semiconductor chip side, and drawing 25 are the top views which looked at 
semiconductor integrated circuit equipment from the bump electrode side. 

[0111] The semiconductor integrated circuit equipment of the gestalt 7 of this operation is made intb the TBGA 
structure called a fan-out-circumference pad like the gestalten 1-6 of said operation, it considers as the 
semiconductor package which standardized the dimension of a reinforcement member like especially the gestalten 
5 and 6 of said operation, and the difference with the gestalten 5 and 6 of said operation is a point of having made 
it arrange a bump electrode by the triplex row. 

[01 12] Namely, it sets to the semiconductor package of the gestalt 7 of this operation. For example, as shown in 
drawing 23 - drawing 25 , the solder bump 4 (bump electrode) is stationed by the triplex row around an outside 
[ periphery / of a semiconductor chip 1 ] field. And in the structure where the reinforcement frame 5 
(reinforcement member) has been arranged, it is formed in the rear face of the flexible wiring substrate 2 (wiring 
substrate) with the dimension to which the width efface W for a frame part of this reinforcement frame 5 doubled 
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the solder bump's 4 pitch P. j . n o -4. u 

[01 13] Concretely, as for this solder bump 4, the ball with a diameter of about 0.5mm .s arranged .n 0.8mm pitch 
at the triplex row. Furthermore.. the reinforcement frame 5 is 1.6mm in width of face. W . which doubled the solder 
bump's 4 pitch P. is formed in the thickness of about 0.2mm, and is arranged between the center lines of the 
solder bump 4 of the most inner circumference and the outermost periphery which are arranged at a^triplex row. 
That is, the center line for a frame part of the reinforcement frame 5 and the central solder bump s 4 center line 
are mostly arranged on the same line. . ^ ^ . r 

[Oi 1 4] Moreover, although this semiconductor package is TBGA structure called the fan-out-circumference pad 
of 21 6 pins as shown in drawing 25 . it cannot be overemphasized that it can apply also about the package of the 
foHmation of many pins which is not limited to this and has much more solder bumps 4. 

[0115] Therefore, according to the semiconductor integrated circuit equipment of the gestalt 7 of ti^s oP«;ati°n- 
it sets in the so-called TBGA semiconductor package structure of a fan-out-circumference pad While bemg able 
to acquire the gestalten 1-4 of said operation, and the still more nearly same effectiveness as the gestalten 5 and 
6 of said operation Reservation of the surface smoothness of a package, reduction of the cost by common use of 
the reinforcement frame 5, and improvement in the versatility of a semiconductor chip 1 can be especially 
enabled by using the reinforcement frame 5 standardized by the optimal dimension also to the formation of many 

[ri6KGestai?8 of operation) The sectional view showing the semiconductor integrated circuit equipment whose 
drawing 26 is the gestalt 8 of operation of this invention, and drawing 27 are the top views wh.ch looked at ■ 
semiconductorintegratedcircuit equipmentfrom the semiconductor chip side..: . ■ ; 

: [01 1 7] The semiconductor integrated circuit equipment of the gestalt 8 of this operation is made into the TBGA 
structure called a fan-out-circumference pad like the gestalten 1-7 of said operation.'.While it considers as 
semiconductor package which standardized the dimension of a reinforcement member like especially the gestalten 
5-7 of said operation and the difference with the gestalten 5-7 of said operation arranges a bump electrode^ by 
the triplex row. it is the point which formed the dimension of a reinforcement member with the dimension of 

[Om] Namely, it sets to the semiconductor package of the gestalt 8 of this- operation. For example, as shown in 
drawing 26 .nd drawing 27 . the solder bump 4 (bump electrode) is stationed by the triplex row around an outside 
[ periphery / of a semiconductor chip 1 ] field. And it sets in the structure where the reinforcement frame 5 
(reinforcement member) has been arranged at the rear face of the flexible wiring substrate 2 (wiring substrate). 
The reinforcement frame 5 is formed by the dimension to which the width of face W for a frame^part of this 
reinforcementframe 5 increased the solder bumps 4 pitch P 4 times, and width of face W of 3.2mm which 

specifically increased the solder bump's 4 0.8mm pitch 4 times. \ „ ^ .u- 

[0.1J9]Therefore.according.to.thesemiconductorJntegratMx:ircuit-equipmentofcthe:,ge&talt.8.of-this,ope^^^ 

it sets in the so-called TBGA semiconductor package structure of a.fan-out-^circumference pad: Jhe same _ 
effectiveness as the gestalten- 1-6 of said operation can be acquired. Still like the gestalt 7 of said operation While 
being able to enable reservation of tiie surface smoothness of a package, reduction of the cost by common use of 
the reinforcement frame 5. and improvement in ti,e versatility of a semiconductor chip 1 also to tiie formation^of 
. many pins The optimal package structure is further realizable by fomiingthe widtii efface for ajrame. part of the 
reinforcement frame 5 in 4 times of the solder bump's 4 pitch, and the optimal dimension of wrth.n the l.mrts from 
tiie periphery edge of a semiconductor chip 1 to the periphery edge of tiie flexible wiring substi-ate 2 especiaHy. 
[01 20] As mentioned above, although invention made by this invention person was concretely explained based, on 
tiie gestalten 1-8 of implementation of invention, it cannot be overemphasized that it can change variously in tiie 
range which tiiis invention is not limited to tiie gestalt of said operation, and does riot deviate^from the summary. 
[0121] For example, iri the gestalt of said operation, altiiough tiie semiconductor package of tiieTBGA structure 
called tiie fan-out-circumference pad of 152 pins and 216 pins was explained, tiiis invention is not limited to tiie 
gestalt of said operation, and tiie number of bump electi-odes can be suitably changed according to package 
specifications, such as an integrated circuit formed on a semiconductor chip. ■ ^ 

[0122] Furthermore, it cannot be overemphasized tiiat it can apply also about tiie case where other ingredients 
equipped witii each property are used also about ingredients, such as a tape of the flexible wiring substi-ate as a 
wiring substrate, wiring and plating of an inner lead, solder resist as an insulator layer, and a solder bump as a 

bump electrode. . .. ^ ■ i 4.u ^ 

[0123] For example, it is desirable to have the property in which can mention ingredients, such as polyuretiiane 
besides a melamine. an acrylic, polystyrol. and polyimide and silicone, bear soldering temperature as solder resist. 
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and it is equal to being exposed to flux and a washing solvent at coincidence. ^ j 

■ [01 24] Moreover, 'When standardizing the dimensi6ni:ofi a reinforcement frame; 'a rsolder burnp's nurnber of trains 
^can. be made^'to'increase^furtherpfor-exampler^w^^ solder bumps* are four trains^ it rcanrbe-.fhade to'arrange'rihn 
1.0mm pitch: 'etc: in the^case ofO'.Smm pitch, five trains, arid six trains? Also in this' case^, aVeinforcemehtframe 
needs* to form with the dimension standardized like the gestalt of said-operation, f ^i i?: >f!J ^ • ) i l.'; 
[0125]:>>> ■' ' - ■■;:^-''vj;; :c -r'^ V.r-r, ir?^ ' 'r: >■ : ■:uyu'u-v^.: i), .ii '^^^ ^)tr . >i i i 
[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention; 
indicated in this application is explained briefly.' r^^ - - •( ■ ' ; u:- . i , i,:- .l o ^ i/' . a ^ ^^l oL^ !r ' * 
[0126]^(1) It isi arranging the external-terminal of semiconductor. chip to the periphery of avsemiconductor chip, 
and arranging a bump electrode in two trains around an outside [ periphery /.of a semiconductor chip;] field. v i 

■ Since the^numberiof the circumference ;of a bump; electrode can b'e lessened;- leading about of wiring?on the wiring 
substrate, which^- connects ta bump electrode and the external terminal of a semiconductor chip is;made ieasy. And 
a wireilength can be made^nto the; shortest and it becomes possible to make leading about easy aiid.to^shortest- 
ize a' wire-lengthf also vwith wiring, on the;m6unting' substrate with which this package is mounted' further f^ - f' 
[0127] (2)-Since this reinforcenrient member can protectthe curvature of a-wiring substratelby^ arrangihg a* odi 
reinforcerhent member to the extension part to the circumference [lifrom / near the periphery ^of a. semiconductor 
chip ] at the rear face of . wiring substrate, it becomes possible to suppress height dispersion:pfa .bump electrode 

:ahd:tovraise:thetSurface:snrio6thness^6f a. package;: : v >i ; !fc^Kij...i .i>ai:t.*^r?an ^: U*j 't; 

[01 28] ?(3)' Also' wh em arranging nriutual spacing, of .*bump electrode, in 0.5mm pitch, since a^bump jelectrode^can be 
arranged in 0.5mm pitch, formations of photosensitive* insulator layers,*'such -as improvement in patterning in wiring 
formation of a: wiring 'substrate:^arid ietchirig: precis and solder resist further formed con . wiring, and irhprpverrient 
in opening precision fehable^it to realize pitch-ization- of a bump^electrode^Mj.: : >- iuo-r^M^i r. b \\f^-} 

t'[01 29] (4) While irealizirig the key objective of suppressing, the^ curvature of a wiring substrate^by forming . t 
reinforcement: member in heat dissipatiohi structure, since it; cari be' made easy ito radiate heat In the heab ■ 
generatedMni a semiconductor chip- Mt becomes possible; to raise: the': heat dissipation naturerof a. package, c i.' 
[0130] (5) Since what is necessary is Just not to arrange the bump electrode which should be arranged in ithe ; 
four corners,vor to let wiring, of one pass to the bump ihterrelect^^ of theinner circumference ofthe.tvvo trains, 
respectively by connecting the bump: electrode of four comers to other bumpj electrodes throughfwirlng,vitvv. 
becomes 'possible further to take^aboubwiring on: a^wirlng_substrate, and wiring. on la mountingcsubstrate ^easily. 
[0131] (6) In the production process of ' . semiconductor integrated. circuit\equipmentv when especially.*:a wiringi ; 
substrate is^wound lin^^the' shape of la reel, is supplied and Is again, wound: in the.sha'pe of a feel after a>esin- seal 
by pasting up a reinforcement member on the: rearface of 'a:wiring substrateiaftera^resiri seal process,jit: h 
becomes possible to suppress the curvature of a reinforcenient member and do maintain display flatness/ . 

^^[0JI:32]^ GlX-Iaithe- pmd ucti oriiproc esss^ofa^^ 
pasting; up; a' reinforcement member on theirear face of:a' wiring substrate:beforeharidl to; simplify ilike the ^ j 

f assembler.from the connection process. ofjthe lead ^section of wiring of a wiring substrate, and the external v ' 
terminalrof a. semiconductor. chip tothe. cutting process of the substrate base materlalof a wiring .substrajte. 

-.[01 33] (8) .eabove^(l ) - (7) In theisemiconductor integrated circuit equipmentsof TBGA package: structure; called 
the so-called fan-outTcircumference' pad, alsovin the denslficatlori of a. semiconductor chip,f;and the formation of 
many^pins invaccordance^with high integration- while enabling many* pin-izatibn-of this serhiconductor chip.-it • 

\becom,es possible to realize optimal package: structure which was compatible, in, small. [ of -a packagejira jight 
weight, ;thih-shapeTizing;\and the high mounting stability to a mounting su^ : lV *.owfv^i rt: : A ^n"t ' ' 

[0134] (9) Since the curvature of a wiring, substrate can , be suppressed by use lof the. reinforcement member 
standardized by^ the optimal dimension by :standardizing.the dimension^of a reinforcement mertiberalso to small 
:[ of the package currently; called. for with many pin-lzation of:a semlcohducton chipi:], a lightweight^ and thih^;- 

3 shape-izing when: . bump electrode is. arranged in^N;tralh and mutual :spacing Is made into.P pitchy-it becomes :> 
possible to securis'the. surface; smoothness of a package: : ^ r v.: r. i/j b >qi ' ' ^ ; ,v 

[0135] (10) . Since the various semiconductor chips-wlth which-a-class differsfrpm a. dimension etcrxan be :^ 
carried by using in common the reinforcement memberj by, which the; dimension was-standardlzed,'Whiie" aiming >t 
reduction of the cost by common use of a reinforcement member,' it becomes possible to raise, the versatility; of a 
semiconductor chip. ■ , - • :c:i:::'/ ..i .-^ j.-. . .^^-^ 'it^o i.-.^ ,■• ^ * •.■ si i; v. ir^iv^ ;^-fr. -nr- .. 
[0136] (11) . The dimension of a reinforcement member especially (N-1) above the dimension of xP By and (N-*:1) 
the thing for which it forms below in the dimension of xP and the center line of the bump inter-electrode - 
dimension arranged at the center line, , and the nriost inner circumference and ihe outermost periphery, of a 
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dimension of this reinforcement member is mostly arranged on the same line The surface smoothness of a 
package is secured and it becomes possible to aim at reduction of cost, and .mprovement .n the versafhty of a 

bt:omeT::ssible to ease the stress concentration to the lead section of wiring which ori.nates in 
temperature and is generated by being more than the dimension of xP and form.ng the d.mens.on of a 
rnforcement member especially (N-1) below with the dimension from the mner circumference edge of the 
suPate base material of a wiring substrate to a periphery edge while being able to .mprove a surround.ngs lump 

[oitrOrSince it can be made easy to radiate heat in the heat generated in a semiconductor chip through a 
enforcement member by being more than the dimension of xP and forming the ^'---^^^^y^^^-;;"^;"* 
member especially (N-1) below with the dimension from the periphery edge of a semiconductor chip to the 
perrhery edge of a wiring substrate, it becomes possible to raise the heat dissipafon nature of a package, 
periphery eage or a wiring narkaee structure called the fan-out-circumference 

[01 39] (1 4) . Above 9) It becomes possible to realize TBGA package strucujre ca 

pad in which reservation of the surface smoothness of a package, reduction of cost, and improvement in the 
: s tit of a semiconductor chip are possible by standardizing especially the dimension of a -for^^^^^^^^^^ 
member by - (1 3) also to small [ of the package accompanying the formation of many pins of a semiconductor 
rhiD 1 a lieht weight, and thin-shapeHzing. ^ . 

[o J Ji (15) By using the closure resin of . semiconductor chip, and the binder of a reinforcement member as 
flame retardant resin, it becomes possible to raise the safety of a TBGA package. 
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document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word -which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . ■ . ■ 4.u ^+oH- i 

JDrawinEl] :ItJs,the.top^iew.showing^e.semiconductorjntegrated.circu^^ 

operation of this invention. " * r.f thic 

rprawing 2] It is a sectional view in the IHI' cutting plane line of drawing^ m the gestalt 1 of operation of this 

?Z!!n"3l In the gestalt 1 of operation of this invention, it is the top view showing the fundamental concept of a 

JZ^^^t isthe flow Fig. in which it is shown like the assembler of the semiconductor integrated circuit 
equipment in the gestalt 1 of operation of this invention. ,u,tK=,t»c in 

rPrawinE 5] In the gestalt 1 of operation of this invention, it is the top view showing some winng substrates in 

front of a cutting process. . . x u- u :^ rT^e+ai+ o 

rprawing 6] It is the sectional view showing the semiconductor integrated circuit equipment which is the gestalt Z 

of operation of this invention. . . r^u 

rprawing 7] It is the sectional view showing the semiconductor integrated circuit equipment of the modification in 

the gestalt 2 of operation of this invention. . . r 4.u ^:fi^oti«„= 

rprawingS] It is the sectional view showing the semiconductor integrated circuit equipment of other modifications 

in the gestalt 2 of operation of this invention. . r xi. ^■*;„,t;^;,c 

rprawingg] It is the sectional view showing the semiconductor integrated circuit equipment of other modifications 

in the pan in the gestalt 2 of operation of this invention. . ^ , ■ ^ . a r-ir^nit 

[Drawing 101 It is the flow Fig. in which it is shown like the assembler of the semiconductor integrated circuit 
equipment in the gestalt 2 of operation of this invention. , u- u io +h« a^ctalt 'i of 

rprawingll] It is the top view showing the semiconductor integrated circuit equipment which is the gestalt 3 of 
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operation of this invention. 

[Drawing -12] It is the top view showing the semiconductor integrated circuit equipment of the modification in the 
gestalt 3 of operation of this invention. 

[Drawing 1 3] It is the sectional view showing the semiconductor integrated circuit equipment which is the gestait 

4 of operation of this invention., 

[Drawing 1 4] It is the sectional view showing the semiconductor integrated circuit equipment which is the gestalt 

5 of operation of this invention. 

[Drawing 1 5] It is the top view which looked at the semiconductor integrated circuit equipment in the gestalt 5; of 
operation of this invention from the semiconductor chip side. 

[Drawing 1 6] In the gestalt 5 of operation of this invention, it is the explanatory view showing the contents of a 
signal of a bump electrode. 

[Drawing 1 7] In the gestalt 5 of operation of this invention, it is the explanatory view showing the contents of a 
signal of the bump electrode following drawing 1 6 . 

[Drawing 18] In the gestalt 5 of operation of this invention, it is the explanatory view showing the contents of a 
signal of the bump electrode following drawing 1 7 . 

[Drawing 1 9] In the gestalt 5 of operation of this invention, it is the explanatory view showing the contents of a 
signal of the bump electrode following drawing 1 8 . 

[Drawing 20] In the gestalt 5 of operation of this invention, it is the explanatory view showing the contents of a 
signal of the bump electrode following drawing 1 9 . 

[Drawing 21] It is the sectional view showing the semiconductor integrated circuit equipment which is the gestalt 

6 of operation of this invention. 

[Drawing 22] It is the top view which looked at the semiconductor integrated circuit equipment in the gestalt 6 of 
operation of this invention fi^om the semiconductor chip side. 

[Drawing 23] It is the sectional view showing the semiconductor integrated circuit equipment which is the gestalt 

7 of operation of this invention. 

[Drawing 24] It is the top view which looked at the semiconductor integrated circuit equipment in the gestalt 7 of 
operation of this invention from the semiconductor chip side. 

[Drawing 25] It is the top view which looked at the semiconductor integrated circuit equipment in the gestalt 7 of 
operation of this invention from the bump electrode side. 

[Drawing 26] It is the sectional view showing the semiconductor integrated circuit equipment which is the gestalt 

8 of operation of this invention. 

[Drawing 27] It is the top view which looked at the semiconductor integrated circuit equipment In the gestalt 8 of 
operation of this invention from the semiconductor chip side. 
. [Description.jo£.NotatiQns]..^:r,,^-i.:ci;^^^ — ..v- — . 

1 Semiconductor Chip - 

2 Flexible Wiring Substrate (Wiring Substrate) 

3 Solder Resist (Insulator Layer) 

4 Solder Bump (Bump Electrode) 

5, 5a-5d Reinforcement frame (reinforcement member) 

6 Closure. Resin 

7 Bonding Pad (External Terminal) 

8 Tape (Substrate Base Material) 

9 Binder 

10 Wiring 

1 1 Inner Lead (Lead Section) 

12 Bump Land (Land) 

13 Binder 

14 Solder Ball 

15 Dispenser 

1 6 Sprocket Hole 

1 7 Test Pad 

18 Outer Lead Aperture 
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jj:fc"i/^T.. .:7 v:3rv:y/i^BaiSSK2£DBaJ^.l.0to±B±.. 

0co/^v:/^vKl 2 0ffiBt.-F?iPSli^?i^^"*"?'o 

[0 0 5 8 1 ^bt. rcDy/V^W'v?^^ b.3£OBBPgB^. 

5:7i/drvy/v@ai^SS2<oa£i^l 0<D/^>-y^^Kl 
2icS,:g'UTti^fcV^>^:/4^?i^^i-S (;?^7"yy4 0 
5) o 

[0 0 5 9] ro/^>':/{^-ttxSlc:joV^xti. WMl 0 

>fbl-*fiSUTtiAyfc/^^/:/4^0. 5mint:°^y^-eiagi- 

[ 0 0 6 0 1 r r ^ x^co-Y >-^- y - K 1 1 o y - K>}^^ ^ 
v^-rV^^^^xm. ^±1tflg6l;iJ:S1»liiJil:XS. 
#5(0|fi»9{i-itxm. ttA/fc/^>^:/4cD/^v:/j^ttxfl:* 

iz-fji^WM^^ 2 fi^^^f*:^ y 1 ^' ^/-rV >- ^ ^ 

[0 .0 6 1] fi^. lll5.^c4QV^-c^i. saiSi oo^its so 



1 6 ti7 uarv:/Vvsai^S^ 2 ^il<9 ffiir^ci^jcOJxy P 
[0 0 6 2] ^om. :7 u^i/-//viai»£S 2 cot^-:/ 

(y^'ry:/4 0 6) o 

[0 0 6 31 W^^\. -e-^^^XS^ST*^ 

iSof?^ 1 co^^fls/-^ :y ^- v^t^ffl^3:t'CXS;&5^T-r 

t^h^tLXZLWiC^^^X. ;^7^5/7^4 0 5(D/^>'7^WttX 
^h^y-y-fA^ 6cDx-:/^BfXgtii^fr-et>1ft:>* 



[0 0 6 4]. ;*:^ffi<^JF^^l^^^^-^^- 
y i^^ v-T/yvgai^S^S 2 cDiai^ 1 0 LTg^fc^n 
T% ;^-oO. 5inml:"'iy^X^HA./cV^>':^4^5lStte>tb:rc 

[0 0 6 5] «^o-C. *||j6S(pff^fill(0^#fls:«aiHlK 

B G A ^^ft:^^ -Jr- V N-C. S-thfO^^y-f 4 
:S:Jlljai;::X^iJT% ^^^0. 5 mm.tf :y ^.■CSaHi~,S ^ i: 

y^'i^iJ^i/v^:^ h 3. la^l OcDf^j^Wac7)f^±t- 
J: o -CO. 5 mm b" 5/ ^i- S^ t:> f^>fk^Wlrgt--r S 
hh\^. fiA/fc/<>':/4£DJl[E]^^<>/^< UT. 71/^ 

v://v@ai^K^ 2 iicoiai^ 1 0 CO? I # [h] u I- u; 
;!i-oiai^#^SMl^i-S:i^755T*tSo ■ • 

[0 0 6 6] r<0#»#:^-^5/^--v^/5^^§S^H 

S7«,^y :;?7— K/<e^*t-ib*v^T. :icD;^^y ;tr- K^lf^ 
litcia^^o^i #0 u^^^t- Ltia^ft^SM^b'ts r 

[0 0 6 7] ^fc. :7l^:3fVy/VSai»S1g2C07— •7^8 
cD«ffit;iffi5S# 5 trl£ ^ {^tt S r ^ J; 19 . r (D^m^ 
. 5 J:: J: v-tZ/vSal^SK 2 coR f^Ayfc 

/^>:/4<oS$fi^o#Srf!];tT/'^5/^--v?^¥t&'t4Sr 

. [0 0 6 8 ] , m'&(Ojm 2)06 H*^0J<OStScO?f^. 

m2-cfcs*»fr«a[Hi£&iss^^i-i'f®Ei. 13 7-0- 

(i^»*«aiH]Sg^*Offl^^TX?iSr.i^i-:7 n -glT- 
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mt&mmmm 1 1 mm\^ i 5 2 ^^©7 7 h - 

Jlffl/^ J/. K i » $ T B G A«it® f -^-'^ 

[00 70], ^mm(oMm 2 ro^**^^ s^^:^ 

^^/^ 5/ K 7 dSJi^fig $ ixfcitt*(*5^ -7 ^ 1 s 7^-^ 8 
^ y - K 1 1 15 J;T^^^>'7°7 yYl 2 Sr*-r5ga 
^10 $ htc yv^ 'y-f)\'WM.W^ 2 (Ifi^S 

■[0 0 7 1] 7^^m<OJi^^2©!femT'fe^«3S# 
If ^-i 7 -la 9 (^^J^fiSJJ'^tv^* 

URtt^^It UTSa ©^fl^J^it^.*^^^ ^>*l'^■' 
[ 0 0 7 2 1 -t 5 Ic1tfie;^ix5ii^**^^-^s">— 

[0 0 7 3] H&fE*lS<^M^lX-l±^tlt^flt6 

[0074] '^-f . r ©«3S#'5 a rolfi t) #(tXS{Cjo 

(j^x-yT-l 0 0 1) . 3?r/t^U-C«3*# 
5 a &7 U>Vy/Via«feS« 2 ©T^-T" 8 (D«ffil^lfi !5 
■f^ttS (^7^5/^1 0 0 2) o r(Dffi§S#5 a A5|£i9f^ 
(i-P>tifc7w^->'://vBai^StS2 fci;t«ttIIB^iS 

(0 0 7 51 OTB*lS<0?i5flg 1 t f 

0 0 3) . $t±tttflM6lcJ;5««i*fitX@ C^T^-yT-l 

0 0 4) > (4A.&^^^4 0><^^WItXg 

1 0 0 5) , y u^'y^/mM^m 2 <D7^-7-^»rxm 

(;=^Tf7'1 0 0 6) v^giJ. -^-^f-v-ifxmC^ry 
y 1 0 0 7 ) SrS-C**lS;®?i^« 2 coi)^«<*/-« y -5^— :^ 

[00 7 61 «&oT. 2 (0^ji5»«£«a[H]ii§ 



Stit^lC. 7^:3r v-y/HaMS^ 2; ±0@fii» 10.^^ 

[0 0 7 71 **teC3Ji^ffi2lC*3V^T(i, 
5 a ?r*$tfi1tatfcffMr 5 1 1= J: i?' . 7 t-^ V^/vga 
i^Sffi2roM^) SrE^^\' (±A;fc/^V^4©a$lif>ot 

1 1 ^ iif^m'^f- -y ^ 1 i:i^'^-r2>^=SrSc^ b^i" < 

[00 781 ^fc. ^K)7 i>^v'-//Hfii®StS 2 ro-r- 
r 8(D«®lc«§S#5 aSr^«LX*3< rtlcJ;!?. 

is*03^ iz-f - y - K 1 i©y-Kd?>-r-f ^-^^xm^^f) 

■•'xxm^ffiB&ei-2)it*5'c-t5c 
[00 79] mmmm 3 ) m i (4*:^BjcD^mro 
ji5^g3-efo5#»i^s^«iHisi^«^^-r¥ffiia, 012 

[0 0 8 0] ifimm(Dmm3(oii^mi^mm^i^&wt. 
mtimmmm 1 1 mm^yr yr ^ h -mm^< -y yt 
j^$iti^TBGAmm'^^mi^^<-y^-'yt h^ih 

■ s,iz-t^tcii>K. mm\'nim^ni>-<t.^<yymm^^ 
S L?iv^^^ t.ttmiL<o^<'yymMKmB^ifi- vx^m 

[0 0 8 1 1 i-tj:^-^. :^mmmm^<o^MW^<'y^ 

>^7°^^l) (r>bh. ^^^^^^oPSi^Sag$i^5'<#4^@ 
©fi^fc/^i^7'4^l^fJ-f t^> 1 3 6 f >'(Oiii**/-«s' 

[0 0 is 2 J >fc*3, SSi^l 0©eitlHlLSr%ltUfc»^ 

*$^x5 4{@©ftA/fc><^i^::^4d^b, fcixfi^^T^-K 
fflrofi!l<oti^fc/^i^■:7•4 iJiiSi^ 1 0 Sr^n- UTSici-S J: 

[0 0 8 3] 1*o-C. ;*:*m<^fJ«i3 0^^^*«lH]^ 
1 i:ll1l|ic7U^v'://Heii£«2 0R?)^K#\ JiA. 

f£/^y7^4 <D* $ tot -knTcx^^ y^-'^(D^mt 

[0 0 8 4] #1^, *|l:te©Jl^ffi'3fc*5VN-Ctt. EPSS:! 
gafi^n5'<t(iA.fcV<>'-7'4^iaeL.;^£V^7!i\ 

J; ►) s rtJlro(iA/^:-'^>'^4^l- l*rogBi^ 1 o c^^^^S: 
ii-^fiiv^W-Cs 0. 5mmfs/'3r-tJ:^^t's/^'(ll^"3I 

50 O. *iSSS±©I2illro?|#iHlb^^«.i-l- 
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[0 0 8 51 mMcommA) m 1 3\t^?^m(Dmm<o 
[00 8 6] ^m^<oMm4o^mw^mm^'^sn-i. 

[0 0 8 7] -rf£i:>ib. ^mm(DrMA<D^mv?^^<'y^ 

y - K 1 1 *3<to'''^V:/7 K 1 2 ■ 
Sfl^i o*5ji^^$tbfc7^^v7'/via^s®2 (isiss 

[0 0.8 8] t*o-C, *^l{Sroff$fi4®^*ft^«a[Hl?S 

[0 0 8 91- mmmms) mi 4«*is?«©^*s© 
a,. 1111,6-0 2 ott/<>'-7'm®<ofs^rt#^.^i-iftBS 

[00901 :^mM<Dmm 5 ©.i)^#*^m«PlS§ii®(*^ . 

tis^mMomm 1 ~ 4. t isi^ic 7 r -juia^-^ 
m^imMmm 1 ~ 4 1 wte]S,^f*s ^-^-^ 

,[00 9 11 ::©^t5Sa5t^®^fe<^«.t&^t;^-*5^,^■c(i. 

t:, (N-1) xP(D-^fem±-C\ d>o.(N+l) xp 

n*/hpgrci (N- 1 ) X p(D-^fe:cpfife■r.^*-&^^^Jl- 
^^-ft)ro'cfoSo ' - ■ • : ■ 

[0 0 9 21 irfitih. :^mm<Dmm5(D^mw^<-y^ 

-'J\zm^xi,i. fct^fil21.i-4lc^i-<);5J'v f±A/fd 



/5 

[0 0 9 3,1 -(Oii^^#y<>y^-'^i-t. tck 

0. 8 mmU&<D^< y^-i^i^mt LXB^^f^X^^^o 

5 mm t" -7^T--?lJlcSag$tv, rtJgiS)±0(±A/fc^^i^ 
V403P^tt9. 0mm. ^^|S)±©ttA/fc-'^^-:^4 ©r^^f* 
10. Ommi^^oTl/^Soi 

[ 0 0 9 4 1^ :^mm(omm 5(Dm^xh^^^ 

W5i-i. (iA/f£^<i<:/.4CDt:°:y^P tlDCO; SpmCDig 
W-C. 0. 2mmSSO»$i-ff^^~^*l-, -mi^UM^i^ 
2)(iA/f£-'^>'^4©4''^MB^I-iSE$tb.-rv^?>o -<^ffi 
5S# 5 COM PgBlcia*$ Jx5-#f f ^> * 

y 1 tJ^oTV^S. - . 

[00 9 5] ,r©^*fls/-5-y'>'->^(4. fci 

^-Y^na^^fi^.-^ ■ ASIC (Applicatio 

n Specific Integrated .Circuit ) f£ il<0/<-y ^-'^ t 

[009 61 -«S|i:U-C, 2 1 ^\^V(D-?'i^^^^y^ 

._^^;;<,3_^^^g^l-..U-C,. tT;*;i^.Sr A~A J s ^0* - 

Ip| ^ 1 .- 2 9 ic-^tb:?*!.*! V ^ r T f±A/fcV^ 4 <^ tf 

^^^■^;km&.m^^-irh-0)X'h 'o . 
.. {;i^fS;i-?)m^**'-I21.i.7~l2l2 ol^.T^-rJ:5l^''^-:3X 

[0 0 9 71 rcD-7-<^ci3>'t°3.— fcix.(iia 

^b^^v^cpUv ROM/RAM, '^n=^y.hp--y. 

3 2 fc'->'.f-<0'r— ^'"^^^ 2,6 t'-y hCDT KV;^-'^^^- 
J; t .i t H 1- 7 2 0 ® J; 5 

, 03At±J;tii^^B6t'i£-?XV5. . ... 

. [0 0 9 81 :i,f^?:^'^'^=,,^'^°=-"'^'^**^ 

tl^tc^mt)^h,x\:^^.o m^. PC*,- m(^p cMr- 

' ;v^.- httH'hWi-fh^X^^^o ..... . 

[ o?o!,9 9 ]. 't^.o-c. :^mm,mm5p^mwmm\Bim: 
60. i^givJ:tut4\ v^ip^f5.7.7x::^^7„,K-Jla^•'--;'•KcoT• 
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i~4t(s)«o^ii:^tr#$:it;a5-et5tit,(c, 
[0 10 01 ^t3^#5co^)S^tt^fcV^^^7'4© . 

• i)^^l[«!:^-;/>^l©EfflttSr|6]±$*5r t:^•5-c- 

[ 0 1 0 1 ] (iiiiroife^e) m 2 1 ii±:^mm<Dmm(o 
mm'e x'h^i^^k^mmmm^^irmmmv 022 

[0102] '^mmmme (o^m^mm^^^m^t. , 

fcS3^?li$tt^-^&tr (N+1) xpOvt-gfeT-fJ^i-S J: 

[0 10 3] irfahh. if^%'^mmQ<D^U^^<y^ 
-v?^::^^oV^T^i: fc^ 7L\^m 2 1 , la 2 '2 t::^-r J: 5 

[0 104] za^^mi^^^y^-'y^-^. 

^tf— ^<7D^fe;65 1 5. 0mm(D5p®Eg:feJF$. ^-^m, 8 

f£/^:/:/4fi. 0. Zmra^^(OMJ^<Oif^—^^ij^. 0. 5 m 

(DPflft'lS. 0mm. ^jlI^±OH^fcV<>':7^4 0rBlfll 
4. 0mm^?iori/^^c ' 
[0 10 5] M3^#5(i:: \'Xk.fl^^>'fA<D\f 

5/^PSr3{^tCbfcl. 5mmOiti§Wr< 0, 2mmSS(0 
JP^•^£ff^^^i^TV^^o r coM3i# 5 (OBI P^lcSag$ ■ ' 
ti,a^^#:^iyy iO-^ffifi. fci :i«-3a;5S7. 3 m . 
m. ^fctiS X7.""6mmO¥ffiEg:^?F^«0^#^^:^>^l . 

[0 10 6] t^^oi:. *feJScO?f^S6<0^»^*aiH]S§ 

B G A i^«3t *5 V ^ T . ' BulS*lS(0?f^ ^ 
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[0 10 7] m\^. ;^^JScOff^ffi6l-:fe"(/^Tfi. 
5 (7)#aS:5i^cDi[ig^t^A/fc/^y7'4(0 b'^^'^co Sister 

[0 10 8] ^^4b\ :^mm<omme(DXot^:^^W5<D 
' T^&<o^^&^k^-*5^/^Tn. m 2 1 iz-.^mBXTj^-rx 5 

:7V:^vy>'Vgai^S;£2(Dx— :/80rtjlI^;^i^6>i^ 
ll^^T*<7)^*feW' Xlfm-t^^ith^mxh^. 

t^t>t-> ?ugt-jg@bT^ii-^-r:/-^-y-Ki 1 

--cojS;tim^'^^foi~ ^ :i b^>x% 5o 
[ b 1 0 9 ] ^fc. 0 2 1 lc-.S«5^t:*^-t-J: 5 
5^^% 5 5/ 1 co^Ml^/ii^ b y ^^^y'fi'^U^ 

s« 2 (o^wm^ x(D^mw xm^^ 5 ^m^^^ :i 

^^y7^1l:i^*-r^!ia^5«[f\U-^i-<?^^^(OT\ /^!y^ 

' -^y<Dikm^^miib^:it^^x^'^o ' 
mm 7 xh^^mwmmmmmm^^-'rm^m. 024 

rz.^^mxh^o " ' ■ • • ' 
[ 01.1 1 ]' :^mmmm7 (pmm^mm^'^Bnn. 

h^tw^fi^^'t BGAmi^\^tx: mKmm^i3^<oMM 
5, 6 CD J: 5 \cmm^^<D^&^mmtvti^^mi^^< 

i^-fnm xtm ^b\^\^f^s^xh^o : 

[oil 2\ i-Jt^:bib-. :^mmmm7<D^M^W^<y^ 
-v?^c4b•V^T^i. f:Lh 7L\fm 2 3 2 5 fc^-r J: 0 
fiA.fc/^y:/4 {^^y-fmM) ;i5^^#:^iy:/i(D 

[0 1 1>3] Z.(0\-tAjfO<y:f titx. 

f^*0. 5mmmScDE^S05j<-/V;55s o. S mm t'y^T^H 

y'4(0\:'y^V^'2B\^\^fcl. 6mm(Dmv^X\ 0.2 m 
mSacOif^Kff^^'^K. H?iJlcBatt^ti^:trtJll i:* 

>-:/ 4 CD ^ vC^i^ ^ ^5 (5i^.|^"i^±t::iSg $ tvT v ^ 
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10 1141 ^fc.. -(D^m^^^<y^-^^\t. fLh^\t , 
:5 ^ CO iy - V? ICO V ^ T t iiffl Wtg-c fo ^ - 1 

[0 1 1 51 tsoT. ^^mmmmi (o^^w^nm^ 

^5 :i t ^ t ^ y^-^/(0^^':yiU^ 

[01-161 {mM<omm 8 ) SI 2 6 fi*^p>go^m(o - ^ 
1 0 1 1 7 1 i^mMmms (D^mwrnm^^^m-^. 20 

$r (N+1) xpco;i-feT*m^i-^J:5l-l-:^::^"efc 

So 

[0 1181 ^f^^%. im'&mm%<o^^^^^y^ ' 

-v?^;l4oV^-C^t. /c.^;t«ll?;6,, 1112 7jc^i~J:^ 

^^(DtgW;55tiAyf£/^>':/4cDbf y.^.P^4{gtcbfc^ - 
fe, ^^&^jlCttfi:Ayfci/^>^:/4O0. 8mmt:*5/^?r4{^ 

[0 1191 tSoT. ;$:|IJS<Offm8 

l'-6i[D1tcoa*^»S:i^:i>^-et. ^h\^mWm^ 40 
mttcT)^^*.. 5 (0#tiiffiffi J: S p h<oig:M. . . 

4 (D ^"^(0 4 . ^ b 5/ 1 cD^ji^;!i^ b ' 
[01201 Ji^±. ;;^^pj#lcjfeoT?i,^ttfc^?g^^'. 



il ^ ifeJK..L \i ^tSB ^H^t^T-fo 5 r ^ 111/ ^ 5 

[0 12 11 f^h^\t. mtmmmm\^':^\^^x\±. i 

B2\fl^. 2 1%\^':^(Oy7>'T'>V-myIl^<yV}i^^ 
$;h.S T B G A«g^(5^^^fl^/^ 5^ ^- v'^;lOV^T^PJ L 

[0,12 21 ifiJ»£«^bT<D7l-=3^V7^/V@B 

[0 12 31 fc^^«. yyv^uv^:^ LTfi. ^7 

[0 1 2 41 ^f^. mm^p-^^^W^^'^::^^^'^^'^ 

\t . 2r 7L\'Iilii/^fOV-^':f^mm<Dm^\ato. s mm t° 
5/^. ^m. 7^>?ijfo^tcni. omm t'^y^j^et^-esas 

t l^^tcSt&>(l:^tu^c^fex*Ji5^-rs :i ^ 

[0 12 51 . ..^. ..-^ , , 

^m^^i^>xm^^ti^^m<Dp^. {-^ 

. ^6^}/^*>olc:^oX^#^h;s^:^?rW^^ 
[0 12 61 

,J1 J: «9^$1'fi!lf^«(Oili231-~^^UT-SSg.^-^S:^ 

(DiB«<o.5ltiH]L4'l^Bicu. d^oga^S^^*si-i"S 
^^j^rrco/^^/^-i^^et^^as.^tiS^iSS 

, ftS^fbt'S^^idSprsgi.'i^So:,,- ■ . ,. / . 
:ioi 2 71 ^2).w^-mL<j:>mm\^^ 

v^coWtt^f^±^it,S^.:i.t^f?Tfi^i , 

. [ 0 1.2:8,1*- (3) . y<>':^'mm<D;E\^><Dm^&f :^ mm t° 

•5/f}-eiaS:&*;s^.^i-t>; .ummmpn^BM^^^^^'^ 
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[01291 (4) ; wm>%^-^mmm-%m-i> t 

i tic. i1^^ft:f^s'7"lc^^t-5fl!iS:iftfit^i"<i"S 

[0 1 3 oi (5). Egppnw@s*^ti5'<^^^^7'mii5^@a 

[0131] (6). ij^'#flj*«lilK^groM)txmic*3t^ 

[0 13 2] (7)..iii*fr»i»[H]^igfi<DS3tietC*3V^ 
[0 13 3] (8).BtilE(l) ~(7) l;iJ;t), V^tJi^57r 

[0 13 41 (9)./^>'7'm'll^N?"JX-iEg$-*, 

[0 13 51 (10). 

idffi V ^ r i -e. SIS, h'imfi in^ 

mi^"^ -y 7'S:»«-r 5 r t ASX'# 5 cot?. M!igPtf 

[0 13 6] (11). m^^u<o-^mt:jm^ cn-d 
X p co■T^feJ^;^ Jt-e; (n+d x ? ©-^i^ j^xTi-ff^ 



[0 13 7] (12). mz. (N-1) 

[0138] (13). -ffig*giS*tco^-&Sr. (N-1) 

^ :i ^ $ ^ o T% ^'^^ y 2*:) ^ :i ^ 

[0 13 9] (14). SulSO) ~(l3)tcJ:t9. J#l^«3i^ 

[0 14 0] (15). ^»ft:^iy7^(D^tihi^fll*5J:t;^S5i 
a5«-(D^«*t^»148tl^ti-^ri:i^:J:<9. TBGA 

imi 1 :*:^?^o^5S(Dff^^ 1 Xh^^Wi^Mm^^m 
' [|^ 2 ] ;2^^P^<D^JSo?f^^ 1 K^i^^mi (on-iV 

mmmi^i^^'f^Wrmmxh^o 

30 [U S ] ;$:^P^o^JS(Of^^l ^c*5V^T. ga»SScog 

mw:<om.^±xj:m'k^'t>'^-mxh^o - ■ 

ime] :^wM^mm(Dmm2xh^^w^mm\B\^^& 
u^TT^-rmmmxh^o 

mwM^^^^^W:^^'tmmmxh^o • • 
[mi- 1] ^^'^n<o%mmm'^xh^^'m^mm^^ 

[mi 2] ;2^^P^(0^ffiC)?f^^3fr;i:foNt^^JF^W<^^^ 
m 1 3 l'-;^^5goSltfeojf^^4 Tfce^»i$*«lH]SI 
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[Die] *^p^co^^aoff^fil5^cj6v^T. /^^^:7^mfri 

[HI 7] *^P^(^»lS/^ff^^5;t-:Jb*V^ HI 1 6 fc^ 
[018] ;$:^PJ(O^J^coff^S5t;i:Jo 7lc^ 

[El %'^\^i^^<p^m^^^ ^ 1^ 9 

[02 11 ^^^^^^"^O^nm^ 

[02 31 7^^P^(D^liO?f^^7TfeS^5g^^««lHlSS 
[02 41 *^PJ(D^KcO?f^ffi7l;i^o*tt6^^**S[Hl 
[02 51 ;$:|gPJ<D||}gc7)?f^fi|7t^JbMtS^*^^«a@ 



i^*^^-rws0T^feSo 

[02 71 ;^^^P^c7)^i£cO?f^ffi8lc*^nj-S^»#«ffi[Hl 
■ ^ ¥*f*^ :v T^W e> 1. ¥ffi0 fo S o 

[W^CDfj^PJl 

1 . ^ : :'v* ' 

5, 5X^5 d, , 
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